Background: frozen shoulder is a common condition and its management can be surgical or nonsurgical. The aim was to determine current trends in the management of frozen shoulder amongst surgical members of the British Elbow and Shoulder Society (BESS). Methods: a single electronic questionnaire was emailed to surgical members of the BESS. Participants were asked about their surgical and nonsurgical treatments of choice and the reasoning behind that, as well as which components of arthroscopic arthrolysis they favoured. Results: 87 BESS members completed the questioner. The majority of respondents used physiotherapy as their preferred means of non-surgical management while arthroscopic arthrolysis was the most frequently used surgical intervention. A substantial proportion of surgeons based their choice on personal experience and training rather than published evidence. Conclusions: management of frozen shoulder amongst surgeons varies substantially and is highly based on personal experience and training rather than strong evidence. Arthroscopic arthrolysis is a heterogeneous procedure with a wide variation in the use of its various components. Our results highlight the need for high quality clinical trials to compare the management options available.
Introduction
Frozen shoulder is a common condition with a prevalence of up to 8.2% of men and 10.1% of women of working age 1 . It can be either primary or secondary to another cause such as diabetes. It is classically described in 3 phases; phase 1, where pain predominates, phase 2 where stiffness predominates and phase 3, where symptoms begin to resolve 2 . The natural history of frozen shoulder is such that spontaneous improvement in symptoms occurs in most and thus treatment aims at alleviating current symptoms and speed up recovery [3] [4] [5] [6] . Management of frozen shoulder can be surgical or non-surgical. Nonsurgical treatment may be in the form of watchful waiting or supervised neglect, oral analgesia and anti-inflammatory drugs, physiotherapy (capsular stretching), glenohumeral steroid injections or joint distension 4, 5, [7] [8] [9] [10] [11] [12] . Surgical treatment may be in the form of manipulation under anaesthesia (MUA), which involves passively moving the arm to tear the thickened inflamed coraco-humeral and glenohumeral ligaments as well as stretch the capsule, or arthroscopic arthrolysis, which allows direct division of the involved ligaments and capsular release. Open capsular release allows release of the thickened ligaments and capsule using an open incision rather than an arthroscopic approach 4, [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . Non-surgical means are usually the first line of choice followed by surgical intervention in those who fail to respond. There is limited evidence to support one nonsurgical treatment over the other or one type of surgery over another type of surgery 22, 23 . With the wide variety of interventions available, high quality clinical studies that will explore these issues are of paramount importance. Understanding current trends in the management of frozen shoulder is an important first step in the design of comparative trials. The aim of this study is to determine the current trends in the management of frozen shoulder amongst surgical members of the British Elbow and Shoulder Society (BESS). Table 1 . The most common pre-surgical treatments used for the stiffness predominant phase of frozen shoulder and the reasoning behind the given choice.
Pre-Surgical Treatments for the Stiffness Predominant Phase

Answer Options
Count (%*) Patient preference (3); duration and severity; audit of personal results; safest treatments first. * Percentage calculated form the total number of participants who answered the question (87) as they were allowed to choose more than one answer. Response to conservative management (4); severity of symptoms; patient requirements and comorbidities. * Percentage calculated from the total number of participants who answered the question (87) as they were allowed to choose more than one answer, MUA Manipulation Under Anaesthesia.
Methods
The survey was undertaken by emailing a single electronic questionnaire to 472 surgical members of the BESS. The questionnaire was designed using the Survey Monkey internet tool, a link to which was embedded in the invitation email. Our study was conducted in accordance with international ethical standards for this type of research 24 .
The questions enquired about the demographics of the participants, the types of non-surgical and surgical treatments they utilise, the basis for choosing their preferred treatment, whether their approach to surgical and non-surgical management was influenced by any factors such as underlying cause or chronicity. The questionnaire also enquired about the number of surgical procedures that the participants performed in a given year. For those performing arthroscopic arthrolysis the various components of the surgical technique employed were also investigated. The questionnaire was first emailed in August 2012 and was left open for a total of 14 weeks after which no further responses were analysed. Answers given under the option "other" were analysed and where possible, applied to the options listed above.
Results
88 respondents completed the questionnaire (87 fully, 1 partially). The experience of the participants ranged from 1 to 28 years as a shoulder surgeon with a median of 10 years. When asked how many frozen shoulders they managed annually a range of 1.5 (3 in 2 years) to 200 was generated with a median of 45. The distribution of non-surgical treatment modalities amongst respondents is shown in Table 1 . The basis for making a decision on which non-surgical treatment to use came predominantly from a combination of personal experience/training and published clinical evidence (Tab. 1). The distribution of surgical treatment modalities amongst respondents is shown in Table 2 . The basis for making a decision about the type of surgery, came mostly from a mixture of personal experience/training and published clinical evidence but in a large proportion this came simply from personal experience (42.5%).
Of the 87 respondents who answered the questionnaire, 55.17% indicated that their approach to operative and non-operative management of the stiffness predominate phase was influenced by the underlying cause of frozen shoulder, chronicity or other factors, while 44.83% indicated it did not. Those who did take this into consideration indicated that factors influencing the type of treatment included a history of diabetes (20) , chronicity of symptoms (9), degree of stiffness (9), failure of conservative management (9), functional loss (8), patient choice (7) , underlying cause of FS (4), recurrence (3), and bilateral involvement (2) as shown in Table 3 . Arthroscopic arthrolysis was a very heterogeneous surgical procedure with great variations amongst respondents as to which of its components they perform (Fig. 1 ).
Discussion
The aim of the study was to determine current trends in the treatments utilised for frozen shoulder amongst surgical members of the BESS. Such information would help identify commonly used treatments, the cost effectiveness of which may then be tested with prospective high quality comparative trials. Management of frozen shoulder can be surgical or nonsurgical. The disease is often self-limited with a natural history of about 15 to 20 months 25 . Physiotherapy is a popular nonsurgical treatment especially in the stiffness phase, despite the lack of high quality evidence to support its use. Some studies have shown that low grade physiotherapy programmes (movements within the comfort zone) may show better long term outcome as compared to high intensity (movements at the limits of pain tolerance) programmes 26, 27 . Intra-articular steroid injections may be more effective during the inflammato-ry phase of the disease 28, 29 . However their effects maybe short lived 29 . Hydrodilation involves the injection of fluid into the joint cavity with the aim of stretching and tearing the capsule. Early studies have reported successful results with this technique 6 . Regardless of what form of nonoperation intervention used and despite the benign natural history of the disease, some patients fail to achieve desired outcomes with non-operative management. Surgical treatments may provide long term improvement but may carry surgery related risks. Manipulation under anaesthesia involves the passive tearing of thickened contracted inflamed ligaments and capsule. It carries a risk of bone fractures, tendon and labrum tears but may rapidly improve movement range [29] [30] [31] . Arthroscopic and open release may also involve the risk of wound infection, and neurovascular injury. As confirmed by our study arthroscopic arthrolysis is the most popular surgical intervention and has been previ- Table 3 . Factors influencing the approach to operative and non-operative management for the stiffness predominant phase of frozen shoulder.
Issue Respondents Expanded Comments
Diabetes 20 Surgery more likely/earlier (11); More aggressive approach (4); Arthroscopic arthrolysis more likely (3) ously shown to confer lasting long term improvements in symptoms 32 . As our study suggest there is a wide variation in the way in which arthroscopic artholysis is carried out ranging from partial release to a full 360 degree release. To our knowledge there are no current consensus guidelines on which subtype of this procedure is the most effective. Open capsular release is generally indicated for the failure of other modes of treatment and for extra-capsular contractures or where arthroscopic surgical expertise is not available 29, [32] [33] [34] .
Our results suggest that physiotherapy and steroid injections are the 2 most commonly used treatments prior to proceeding with surgery. Capsular distension, although used less often, is still utilised by a substantial number of respondents. When it came to surgery, arthroscopic arthrolysis and manipulation under anaesthesia were the two most commonly used treatments with only a small minority utilising open surgical release. As expected with increased utilisation of arthroscopic techniques, arthroscopic arthrolysis was used by 88.5% of respondents versus 47% using manipulation under anaesthesia.
What was interesting with regards to the choice of non-surgical and surgical treatments is that a substantial proportion of respondents based their choice on personal experience or training rather than published clinical evidence. This may reflect the attitudes of health professionals in making their treatment choices on the fact that good results are available for the various treatment modalities but may also reflect the lack of high quality comparative studies in setting guidelines for treatment. Decision making and approach to surgical and nonsurgical management of the stiffness predominant phase of frozen shoulder was further explored when participants were asked whether their approach is influenced by any factors (Tab. 3). Amongst the factors that influenced the approach to management was frozen shoulder secondary to diabetes, severity of symptoms, chronicity of symptoms as well as response to other treatments. These were factors which favoured a surgical approach. It also became clear that, given the natural history of gradual improvement of frozen shoulder, discussion with the patient played a key role in approach to treatment. When it comes to arthroscopic arthrolysis previously described surgical techniques vary from isolated rotator interval release to a 360° all round release. Release of the intrarticular part of subscapularis as well as subacromial bursectomy or acromioplasty along with surgical release have also been described. Capsular release accompanied by manipulation, in order to avoid using electrocautery close to the inferior part of the glenoid in proximity to the axillary nerve, may also be performed. Most of the participants in this study reported performing rotator interval release, anterior release to the 6 o'clock position of the glenoid or short of that and completed by manipulation, as well as superior capsular release. What is interesting to note, is that a substantial proportion of participants also perform a superior release of the inter-articular part of subscapularis as well as posterior release and subacromial bursectomy. These responses clearly demonstrate that arthroscopic Frozen shoulder management survey arthrolysis is not a uniformly performed procedure but varies amongst different surgeons and this must be taken into account in studies comparing surgery versus other modalities. The role of the various components of arthrolysis in altering and influencing the effectiveness of this procedure remains to be established. Future comparative studies exploring arthrolysis versus other surgical techniques must clearly state the components of arthrolysis being performed. A previous study by Dennis et al. 35 looked at the practice of health professionals (general practitioners, physiotherapists and orthopaedic surgeons) in managing idiopathic frozen shoulder in the painful as well as resolution phase. Conservative treatment in the form of watchful waiting, patient education, oral pain killers and steroids as well as physical therapy emerged as the most commonly used interventions for patients in the early painful phase. 47% of respondents recommended surgery for patients in the resolution phase, with 24.1% recommending arthroscopic capsular release, 21% manipulation under anaesthesia and 2% open capsular release. 19.4% recommended physical therapy, 5.1% arthrographic distension, 2.6% injections and 12.4% conservative treatment for the resolution phase. Respondents from that survey reported that longevity of symptoms and failure to respond to previous treatments should be considered when deciding whether or not to proceed with surgery.
The main limitation of our study was the response rate. Nevertheless the total numbers of respondents was 88 which is high, especially if one considers the majority of those are experts in the field surveyed based on their overall level of experience. Moreover, a gold standard cut off percentage has yet to be established for survey data, and indeed numerous studies have established that a low response rate has little or no effect on the overall accuracy of survey data [36] [37] [38] [39] .
